
1. EXECUTIVE SUIVlMARYD~,~ ,/~,~’’’~ ~
A. Project Title and Applicant Name
Monitoring adult and juvenile springq~ 0~,9 ~t:~akls’llmon in Battle Creek, Califomia~
U.S Fish and Wildlife Sevcice, Northern~(~e~l’ral Vaiiey Fish and Wild, fife Otfice
10950 Tyler Road, Red Bluff, California 96080
Phone: (916)527-3043, FAX: (916)529-0292, E-mail: JIM SMITH@AMAIL.FWS.GOV
Principle investigator - Steve Croci

B Project Description and Primary BiologicaUEcological Objectives
The goal of this project is to obtain life history information on spring and winter chinook salmon
in Battle Creek. Tiffs information will assess the suitability of tim current habitat and provide an
evaluation tool for restoration actb,’itiea. The following objectives ~ be determined separately
for both spring and w~nter chinook salmon in Battle Creek:

1. number of adults returning;
2. timing of adult migration;
3. age, size and sex of returning adults;
4. limhn g of spavening; co
5. timing of fry emergence;
6. growth rate ofjuvenile salmon;
7. t~ing ofjuvenite emigration;
8. size of emigrating salmon;
9. colIect tissue samples ~om adult and juvenile ckinook salmon for genetic analysis,

and;
l 0.    potential limiting factors cffecting sur¢ival at various life stages.

C. Approach/Tasks/Schedule
Activi~, description, starting and ending datc of winter and spring chinook saknon monitoring on
Battle Creek be.ginnin~ in January 1998 and continuin~ yearly thereal~er,

Activity Start Date End Date

Coleman NFH barrier dam Late - Febma~’ Early - July
fish counts

Snorkel surveys Early - May Early - November

Juvenile monitoring Start of January End of December

D Justification for Project and Funding by CALFED
Spring chinook salmon are considered a candidate species by the State of California and winter
chinook salmon are fcderally and state listed as endangered and both are id~tified as priority
species by the CALFED Bay/Delta Program. This proposal wifi serve to monitor instream aquatic
and shaded rive in e aquatic habit~ which were identified by CALFED as priority habitats
Restoration efforts are being conducted co Battle Creek for spling chinook salmon. The Central
Val!ey Project Improvement Act - Anadromous Fish Restoration Plan and Winter Chinook
Salmon Recovery Team recommended exploti~g the potential of developing a winter chinook
salmon population in Battle Creek. Cttrren~; restoration efforts on Battle Creek allow spring run
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the opporamlty to access what is believed to be ~itahle habitat, however, conditions for winter
chinook salmon are questionable

This proposal is designed to obtain life history iliformadou on spring and winter chinook salmon
in Battle Creek. This effort is being pursued to: 1) preserve a remanent population of spring
chinook salmon; 2) assess the winter chinook salmon propagation program; 3) assess the
feasibility of developing a relater chinook salmon a population in Battle Creek; and~ 4) evaluate
the effectiveness of ongoing restorarion actions. The information collected in tiffs study wJ~i help
in: I ) characterizing existing populations; 2) deterl~l~g the qualJ.ty oaxd quantity of available
habitat; and, 3) identh~ying possible habitat linfitations affecting salmon populations.

E. Budget Casts and Third Party Impacts
Annual project costs in 1998 will be $422,777 and expected to be the same for following years.
This project should be fimdcd for a minimum of three years, however, this project is envisioned to
be multi-year and should continue as long as the data is needed by managers and researchers
working on restoration projects in Battle Creek. There are expected to be ao third party impacts.

F. Applicants Qualifications
The U.S. Fish and Wildlife gervice’s Northerrt Central Valley Fish and Wildlife Office has been
conducting surveys on Battle Creek to obtain adult llfe history i~iformation on spring and winter
chinook salmon since 1995. Limited juvenile sampling has also be conducted during this time
period. The Northern Central Valley Fish and Wildlife Set’vice has been extensively involved with
monitoring chinook saLmon in the Northern Sacramento River since 1978. The Service has a
strong interest in Battle Creek as it has been operating the Coleman National Fish Hatchery
located in the Baltle Creekwatorshed since 1942.

Monitoring and Data Evaluation
Quarterly reports ",,,’ill be developed describing recent findings. Annual reports will describe life
history information for a particular brood year¯ Compiled data will be reviewed by peers
(Callllmula Depa~lmeut of Fish and Game, [nteragency Ecological Program~ National Marine
Fishe~qes Service, and other Serv’ice offices) in order to make the best decisSoos to enhance Battle
Creek

Local Support/Coordination with Other Programs/Compatibility with CALFED
Objectives

The objectb,.e of monitoring, assessing and repotting on priority species, habitat and stresanrs of
concern will be met by this proposal. Aspects of this proposal wi!/address recommendations by
the Winter Clfinook Salmon Recover2¢ Team ~d the Auadromous Fish Kestoration Plan to aaseas
the feasibility of developing a winter chinook salmon run in Battle Creek. Conducting these
mottitoring actNSties vail assist in the evaluation of the wintel chinook salmon propagation
program being conducted at Coleman National Fish Hatchery located on Battle Creek.
Methodologies used are recommended by Comprehensive Assessoaent and Monitoring Program.
Additionally, California Department of Water Kesources is proposing to impro~,,e passage and
reduce entrainment at Pacific G~s and Electric barriers in Battle Creek and this proposal would be
a means to assess the effectbmncss of those improvements.
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11. TITLE PAGE

A,    Title of Project
Monitoring adult and juvenile spring and winter chinook salmon ia Battle Cr~k, California.

B. Name of Applicant
U.S. Fish and Wildlife Service, Northern Central Valley Fish and Wildlife Office
10950 Tyler Road, Red Bluff, Caiif’omia 96080
Phone: (916)527-3043, FAX: (916)529-0292, E-me’g: JIM SN[ITH@~.FWS.GOV
Principle lnve~igator - Steve Croci

Type of Organization and Tax Status
Federal Government, tax exempt

D. Tax Identification Number

E. TechnicaVFitta~cial Co~ltact
Rich Johnson

F. Participants!Collaborators in Implementation

G. RFP Project Group Type
Group type 3 - Other services
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Ill PROJECT DESCKIPTION

A. Project Description and Approach

The goal of tiffs project is to obtain life history int’ormatiun un spring and uAnter chinook salmon
in Battle Creek. Tiffs information vail assist in assessing the suitability of’the current habitat and
provide an evaluation tool for restoration activities. The following objectives will be determined
separately for both spring and winter chinook salmon in Battle Creek:

1 mnnber of adults retaining;
2. timing of adult migration;
3. age, size and sex of returning adults;
4. timing of spawning~
5. timing of fry. emergence;
6 grov~C.h rate ofjuveulle salmon;
7. timing of juvenile emigration;
8. sJze of emigrating salmon;
9. collect tissue ~mples from adult and juveulle clxinook salmon for genetic analysis,

and;
10.    potential lmdting factors effeclmg survival at various life stages.

Number of adults
The number of adults returning to Battle Creek will be determined by counting adult salmon that
ascend the Coleman NFH’s ba~lJer dam fish ladder and counting salmon redds. Passage at the
Coleman NFH barrier dam will be cunducted fi’om early - March through early - July. All other
times of the year, the ban~er prevents fish passage and is used to divert salmc, n into Coleman.
for propagatirm pnro o ses. Most passage will be video recorded and the tapes will then be
reviewed to count salmon that had passed. Some fish ascending the ladder will be trapped to
obtain biological informatiun The unmber of fish trapped and then passed above tile barrier or
relocated will be used in escapement estimates. Estimates will be derived by expanding the total
number of salmun counted by the percentage of thne that passage was observed.

Five times a week from May through October, snorkel surveys w~l be cundueted on Battle Creek
to co~mt chinook salmon redds A salmon per redd ratio above the Coleman NTH barrier dam
will be determined based on estimates fi-om barrier dam counts and spawning ground surveys.
The number of salmon returning to Battle Creek which do not pass the barrier dam will be
estimated by multiplying the number ofredds observed below by the salmon per redd ratio above.
The estimate below the ba~ier dam v~Jl! likely ouly occur for winter chinook salmon since
dit~ficulties exist in distinguishin~ spring and fall dlinook salmon redds due to lack of temporal
Jsolalinn A more thorough explanation oftho methodology for adult escapements estimation in
Battle Creek can be found in "Escapement of hatchery-origin ~nter chinook salmon
(O~corhv’ttchtes tsha~ytscha) to the Sacramento River Callfo~tia in 1995, ~ith notes un sprig
chinook salmon in Battle Creek" (USFWS I996).

Timin~ of adult ruination
Timing and peak adult migratio~ periods for ~th~g and ~nter chhiook salmon ,~,41[ be determined
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by ohsurvJng fish passzge at the Coleman NFH barrier dam. The estimated number of spring and
winter chinook salmon ascending the barrier dam will be plotted weekly for the time period that
passage was obse~ed. This will be accomplished by both video monitoring and trapping.

_Age, size and sex of returning adults
Carcasses will be collected during spawning ~ound surveys to determ~e age, size and sex of
retut~fing adults. Carcasses will be measured (fork length in ram), sexed, checked for marks and
expression of ~x products. Scales will be collected for ageing. Additionally, the Service will trap
adults at the Coleman NFH barrier dam. Length measurem~ts and tissue samples will be
collected from salmon that are trapped. A lengsh fi’equency distribution will be plotted, and age-
at-length will be determined by scale reading. Tissue samples vail be submitted for genetic
analysis to assist in discriminating the various runs.

Timin~
Snorkel suvceys will be conducted daily on Battle Creek (excluding weekends and holidays) to
locate spring and winter chinook salmon holding and spawning locations begJm~g in May and
continuing throu~l~ Octobm’. The total numbers and location of salmon observed will be recorded.
Kedds will be marked with flagging or some other visible marker to avoid counting t~vice. Timing
and peak ~awxfiag will he determined by redd counts. Aerial surveys wil! also be conducted from
May through October to identify.,\,erify chinook salmon redd~ and spawning areas.

Ti~ing of fry emergence and grov,~l rate
Fry emergence v~ be determined by comparing peak spawning with water temperature. By
knowing timing and peak of spa~ing, daily temperature units can be use to determine
emergence. As a part of this proposa!, temperature recorders will be deployed-where redds were
observed. These areas will then he sampled by electro-fishing, beach sc~ne or snorkeling to
capture or observe fry. These areas w~l be san~pled twice a week until juveniles have emigrated.
Growth rates and condition ~nctu~s will be determined from length and weight mea~trements of
captured juveniles. Temperature recorders will be deployed by CDFG at various locations along
Ba*tle Creek and vail also be used to obtain daily temperature units.

Timing and length fre~uenvw of emigatin~ Juveniles
A 5-foot diamete~ rotary screw trap will be fished daily at a location just upstream of the Co|eman
NFH battier dnm A location above the barrier dam should eliminate capturing steelhead, and fall
and late-fall clfinunk s~lmon juveniles released from Colema~ NFH. Trapping vcJll occur year
round. Captured fi~h will be identified to species, enumerated, and measured (fork length in ram).
A length liequeney di~ribution will be determined as well as a fry to yearling emigration ratio.
The timing and peak emi~ation offi-y and yearlings will also be determ~ed.

Tissue 9ollection for genetic analysis
Tissue samples will be collected from adult carcasses during stream surveys, !lye adults fiom
trapping operations and fromjuveni-les collected by rotary screw-trap, electro-fishing and beach
seining for genetic analysis. A hole punch vAll lie used to obtain 3 sma~ pieces of tis~e (primarily
fin) from adult salmon. Samples will be stored in a small vial contahfing Iris - glycine buffer.
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Juveniles will be sampled by clipping a small (<1 mm:) of the caudal fin. The sample wiL! also be
preserved in a vial containing tris- giycine buffer and archived at the No~qhern Central Valley Fish
and Wildlife Orifice (NCVFWO). Collection of tissue samples from 400juvenile will be spread
throughout the entire year. Sa~pling ,.,All be proportional to the number ofjwceniles collected at
the rotary scre~v trap. Tissue samples from both adult and juveniles will be forwarded to the
Uinversity of California’s Bodega Marine Laboratory and CDFG (Sacramento) tisane archive for
eventual genetic analysis, A sample will also be arehived at the NCVFWO, Red Bluff, California.
These samples will be used in a continuing projects to discriminate between rmm of chlnook
salmon.

B. Location and/or geographic boundaries of project

Battle Creek is located in northern Tehama and ~uthecn Shasta counties, Cali~bmia, and drains
the volcanic slopes of Lassen Peak into the Sacramento River (river mile 272) from the east. The
creek is fed by many springs. Battle Creek hss been identified as a creek with high restoration
potential because of its relativeIy high natural and con sistent flow of cold water.

C, Expected Benefits

The primary stressors to the aquatic habit in Battle Creek include changes to the natural
hydrograph, migration barriers, and entraitunent, all which effect winter and spring chinook
saknon, Itydroelectric power generation, agriculture and aquaculture are a few of the
anthropomorphic actb, dties in Battle Creek h~ve effected the environment, Expected benefits for
completing the work hi this proposal haclude: 1) preserving a remanent population of spring
chinook salmon; 2) assessing the effectiveness of the winter chinook sahnon propagation
program; 3) assessing the feasibility of developing a winter chinook salmon a population in Battle
Creek, and; 4) evaluating the effectiveness of ongoh~g iestoratlon actions. P-.estoratinrt actions
currently underway include tact’easing flows below Eagle Canyon and Coleman Diversion dams,
opening up the Colemma National Fish Hatchet3’ barrier dam for a longer duration of time, and
investigating the feasibility of screening and improving passage at Pacific Gas and Electric
diversion dams.

D. Background and Biological/Technical Su~ification

The Service estimated escapement of winter and spring chinook re.ruing to Battle Creek in 1995
and 1996, and collected most data to make estimates in 1997. Estimates were based on counts at
the Coleman National Fish Hatchery (NFH) barrier dam and stream surveys, in 1995 an
estimated 84 hatcherk-orisin winter chinook salmon and 66 spring ch~ook salmon returned to
P, attlc Cx~ek ([JSFWS 1996). in 1996, 228 hatchery-origin lind 34 spring ohi~ook salmon
retmned (Croci and Hamelberg 1997 a & b). Current management attempts to restricts the
available habitat for winter and spr:mg chinook salmon below Color,tan Diversion Dam on the
south fork and Eagle Canyon on the north fork. Restricting the salmon in what is believed to be
suitable llahitat is an effort to confine the adults to assist in pairing (i.e~ finding mates; Elliott
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1995), prevent entrai~tmem of the resultant juveniles into water diversions and provide more
control over flow management However, saluron are likely able to pass these barriers during
bi~h flows.

Limited effort has been afforded to determine ff spring and winter chinook salmon are successfully
reproducing in Battle Creek. la i995, potential rear~g habitat was sampled by beach seine on 4
occasions, however, no juveniJe salmon wet~e observed. No effort was urade to saurple for spring
chi~ook salmon, h~ 1996, while conducting adult ~orkeI surveys for winter chinook salmon in
mid-May through mid-October, juvenile salmon were observed. During Septeurber through mid-
October juvani!e salmon were captured using beach seine, electro-fishing and angling in areas
from Coleman Diversion and Eagle Canyon dams downstream to creek mi/e 4. Caplured juvenile
salmon (N- 86) rattged in size fxom 60 to 15g ram. Gencti.c samples were collected fxour all
salmon. ’13ae specific run of these juveniles is unknossaa as adults of all four nms were known to
inhabit the sttrveyed area, including the area above the Coleman NFH barrier dam.

Very limited effort has been afforded to understanding the ILfe hlslory of winter and spring
chinook salmon in Battle Creek. With a better knowledge of the life history, factors potentially
limiting production may be identified. Specific restoration activities that will aid in restoring the
system to its potential can be pursued and evaluated once these limiting factors are know~3.

Spring chinook salmon are considered a candidate species hy the State of Califomia and winter
chinook salmon are federafiy and state listed as endangered. Currently restoration efforts are
being conducted on Battle Creek for spring chinook salmon, and, the Central Valley Project
Impro\,ement Act - Aaadromnus Fish Restoration Plan and the Winter Chinook Salmon Recove~
Temn recommended exploring the potential of developing a winter clfiaook salmon population in
Battle Creek. Cmxent restoration efforts on Battle Creek allow spring run the opporttmity to
access what is believed to be suitable habitat, however, co~ditinns for w~ter chinook salmon are
questionable.

Conducting items in this proposal will provide information on life history characteristics and the
suitable of the available habitat in Battle Creek for winter and spring ckinook salmon. Surveys
,.rill also identify limiting factors and assess the effecti,,’eness of restoration actim~s. The b~n~fits
to this project include maintaining a an remanet population of sp~g chinook sermon, assessing
the effectlveaess of the winter clfinook salmon propagation program, and assessing the feasibility
of developing a v;inter chinook salmon population in Battle Creek.

E Proposed Scope of Work

Work will begin in Janua~" 1998 and ~ould be considered to be a multi-year project. This
project should continue as long as the data is needed by n~auagers work~g on restoration actions
in Battle Creek. The project has three main tasks: Coleman National Fish Hatchery_ barrier dam
monitoring, snorkel surveys and juvcr~ile monitoring (Table 1). Updates on accomplished work
w51l be provided quarterly Each February/an annual report ~11 be disseminated that sunma~rizes
the previous yeats activity, and suggests recon~aendations.
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Table l.--Activity descriptiun, starting and ending date ofwlnter and spring chinook saknon
monitorin on Battle Creek be~i~min~ in Januaz), 1998 and continuinl~ year), therealter.

Aetivi~ Start Date End Date

Coleman NFtf barrier dam Late - February Early - Iuly
fish comtts

Snorkel surveys Early - May Early - November

Juvenile monitoring Start of January End of December

F. Monitoring and Data Evahiation
This proposal is designed to be a monitoring program to assist in determining lifo history
strategies, identi~ing limiting factors and evaluxting restoration actions in Battle Creek
Proposed restoration actions such as determining altemative~ to screening and ladder at Pacific
Gas and Electric diversions are developing proposals to be funded through CALFED. Monitoring
for adult and juvenile salmon w:dl be consistettt with those outIined in the Comprekensive
Assessment and Monitoring Program (C.A2vlP) guidelines. Proposed monitoring will complement
the evaluation of the ~nter chinook salmon propagation program being conducted at the
So,rice’s Coleman National Fish Hatchery.

G.    Implement ability
The Service hat the required collecthig permits for sampling aquatic species and permission fi’om
several landov~ers to access Battle Creek. The proposed project may be effected by extreme
hydrolog~dclimatic conditions I~ut various teclmiqttes employed will allow objectives to be met.

References
Croci, S.J. and S. Hamelberg. 1997a. Evaluation of the Sacramento Pover x~inter chinook

salmon (O~tcorhyt~chus tshmc>’tscha) propagation program in 1996. USFWS Report.
U S Fish and Wildlife Serdce, Nm~era Central Fish and Wlldkife nitrite, Red Bluff, CA.

Croci,S.L, and S. Hamelberg. I997b. Draft Escapement of spring chinook salmon
(O~corh)’nch~s" t.~t~,v),tschaj to Battle Creek, California in 1996. USF~VS Report.
Fish and Wildlife Service, Northern Central Valley Fish and Wildlife Ofl~ce, Red Bhiff CA.

Elliott, POchard L., Regional Manager, California Department offish and Game [Letter to Mr.
R.J. Sandhofiicr~ Pacific Gas and Electric Company]. 1995 April 20.

USFWS. 1996. Escapementofhatchery-ori~mw~terchiuooksalrunn(O~tcorhynchu.~
ts]’m~3’tscha) to the Sacramento River, California in 1995, with notes on Spring chinook
salmon in Battle Creek. USFWS I~,epm~t. Northern Central Val!ey Fish and Wildlife
Ol~fice. Red Blufl~ CA.
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IV. COSTS AND SCHEDULE TO IMPLEMENT PRoPosED PROJECT

Budgeted Costs
Aunual project costs in 1998 v~Jll be $422,777 and expected to be the same for following years.
Tiffs project should be funded for a minimum oftlxree years, however, this project is envisioned to
be multi-year and should continue as long as the data is needed by managers and researel~ers
working on restoration projects iu Battle Creek. Funding could be potentially shared wish
Anadromous Fi~ Kestoration Plan aud CAMP programs, if and when the fund beanme available.

B. Scheduled Milestones
See Table 1.

2third Party Impacts
There are expected to be no third party impacts.

I --002380
1-002380



Table 2 --Proposed budget to complete identified tasks associated w~th monitoring adult and juvenile spring and winter chinook salmon
in l]attle Creek, California.

Direct Direct
Labor Salaries and Overhead

Task       Hours Benefits \Sehicle Materials Miscellaneous Labor Total Costs

Coleman NFH 2316 $72,375 $1,800 $2,000 $14,473 $90,648
barrier dam

Suorkel surveys 2964 $92,625 $4,800 $2,000 $18,891 $118,316

Juvenile 5052 $157,875 $4,800 $15~000 $2,000 $34,138 $213,813
Monitoring

Total Cost 1999 $422,777



V. APPLICANT QUAL~ICATIONS

The U,S. Fish and Wildlii’e Setvice’s Red Bluff‘Fish and Wildlife Ofl~ce has been conducting
surveys on Battle Creek to obtain adult life history hxformatioi1 on spring and winter chinook
salmon since 199~. Limited juvenile sampling has also be conducted during this time period. The
Red Bluff Fish and Wildlife Service has been extensively involved with monitoring chinook
sahnoa in the Northern Sacramento l~iver s~nce 1978. The Service has a strong interest in Battle
Creek as it has operated the Coleman National Fish Hatchery located in the Batde Creek
watershed since 1942.

VI. COMPLL~aNCE WITH STANDAP, D TERMS AND CONDITIONS

Appropriate documents and signatures regarding Submittal/Compliance of Standard Terms and
Conditions will be provided prior to signing final contracts, as indicated in Table D-1 matrix of
Standard Clauses/Proposal Request for a public agency proposing a Group 3 (Services)
application type.
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